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As part of efforts for development of integrated production of papaya, Carica papaya L., in Brazil , insect surveys were conducted in commercial orchards and experimental plantings in Espírito Santo, Brazil, in order to identify pests of papaya in this area, with additional collections made in Rio Grande do Norte. In this research, two scale insects (Hemiptera: Coccoidea), Aonidiella comperei McKenzie, 1937 and Selenaspidus articulatus (Morgan, 1889) (Diaspididae), not previously reported as pests of papaya in Brazil were found. Information on an additional scale insect species found on papaya in this research, Coccus hesperidum L., 1758 (Coccidae), is also presented (Table 1) .
C. hesperidum was found in one sample collected from the stem of papaya growing in a research greenhouse in Sooretama municipality, Espírito Santo, in December 2002. This species was also identified in samples collected from papaya from two field sites in Linhares municipality, Espírito Santo in 1999 (D. Miller, Systematic Entomology Laboratory, Beltsville, pers. comm.) . In addition, the presence of Coccus species was confirmed on papaya from three other field sites in the same area (Linhares and Sooretama municipalities).
A. comperei was found in two samples of the fruit and trunk of papaya collected from one commercial papaya orchard in Linhares municipality, Espírito Santo in November 2002.
This species was also found on fruit and stem of papaya collected from a commercial papaya orchard in Linhares municipality, Espírito Santo in 1999 (D. Miller, Systematic Entomology Laboratory, Beltsville, pers. comm.) . A. comperei was also present on papaya fruit collected from field sites in the municipalities of Parnamirim and Ceará Mirim, Rio Grande do Norte in January 2003, and was identified on the fruit and trunk of papaya collected in Pinheiros municipality, Espírito Santo in February 2003. In additional collections made in February 2004, A. comperei was found on papaya fruit from three additional commercial papaya orchards in Linhares municipality, Espírito Santo, and two additional sites in Rio Grande do Norte, including Ceará Mirim and the municipality of Maxaranguape where the species was also found on the trunk of papaya. With A. comperei, S. articulatus was also found on the papaya fruit that was collected from Ceará Mirim, Rio Grande do Norte in January 2003 (Table 1) .
Voucher specimens of these insects are deposited in the arthropod collections of INCAPER, Vitória, Espírito Santo and Fundação Estadual de Pesquisa Agropecuária -FEPAGRO, Museu de Entomologia Professor Ramiro Gomes Costa, Porto Alegre, Rio Grande do Sul (dates of collection are listed in Table 1 ).
The collections and identifications reported here are the first record of the scale insect species C. hesperidum and A. comperei on papaya in the state of Espírito Santo and, the first record of the species A. comperei and S. articulatus on papaya in the state of Rio Grande do Norte. It is also the first record of the species A. comperei and S. articulatus on papaya in Brazil and, the first record of the species S. articulatus on papaya in the world. Worldwide, at least 43 species of scale insects were recorded as pests of papaya of which about half (27 species) are known to occur in Brazil and eight were previously recorded on papaya in this country (Silva et al. 1968 , Medina et al.1989 , Pantoja et al. 2002 , Culik et al. 2003 .
C. hesperidum is one of the most cosmopolitan, widely distributed and most broadly polyphagous soft scale insects. Because of its broad host range it is a common agricultural pest and it is commonly known as the "brown soft scale" or "escama marrom". This species was previously reported as a pest of papaya in Florida and Hawaii (Culik et al. 2003) . In Brazil, C. hesperidum was recorded from the states of Amazonas, Bahia, Pará, Rio de Janeiro, Rio Grande do Sul, Santa Catarina and São Paulo and noted on papaya (Silva et al. 1968) . In addition to C. papaya, C. hesperidum occurs on at least 40 other plant hosts in Brazil (Silva et al.1968) .
A. comperei is widespread and has been recorded from areas in Asia and the Pacific, Central and South America, and the Caribbean. The species also has a broad host range including citrus and a variety of other agricultural crops. A. comperei is known as a pest of papaya in the Pacific Islands (Pantoja et al. 2002) . In Brazil this species was recorded from the states of Alagoas, Paraíba, Pernambuco and Rio de Janeiro but it was not reported as a pest of papaya (Silva et al. 1968) . Other hosts of A. comperei in Brazil are Citrus medica var. acida, Citrus sinensis, Melissa officinalis, Musca sp., Musca sapientum, Ricinus communis, Rosa sp., Tamarindus indica, Vitis spp., and Vitus vinifera (Silva et al. 1968 , Claps et al. 2001 .
S. articulatus is a cosmopolitan species known from North, South and Central America, the Caribbean, and Africa, Asia, Australia and Europe. This species is considered exotic to Brazil but was already recorded from the states of Bahia, Espírito Santo, Pará, Rio de Janeiro and São Paulo on a wide variety of agricultural crops and it is commonly known as the "cochonilha-pardinha" (Silva et al. 1968 , Claps et al. 2001 , Loayza & Parra 2001 . S. articulatus has been found on at least 22 plant species in Brazil (Silva et al. 1968 , Claps et al. 2001 , Loayza & Parra 2001 ) but has not on papaya (Pantoja et al. 2002 , Culik et al. 2003 .
By feeding on plants, scale insects such as C. hesperidum, A. comperei and S. articulatus cause leaf yellowing, defoliation, and reduced plant vigor and fruit set. In addition, secretion of honeydew by C. hesperidum contributes to the development of sooty mold that decreases photosynthesis and reduces the marketability of fruit (Beardsley & Gonzalez 1975 , Elmer & Brawner 1975 , Copland & Ibrahim 1985 . Besides direct and indirect damage to plants and fruit, scale insects are also of quarantine concern, adding to costs of production to prevent or eliminate their presence on plants, and in some cases preventing exportation of fruits such as papaya.
The records reported here indicate that the scale insects C. hesperidum, A. comperei and S. articulatus are potentially important pests of papaya in Brazil warranting additional research on these species. 
